Summary: One of three preparations-silicone oil, hydrocortisone acetate, and hydrocortisone acetate plus saline-was injected into 22 osteoarthritic and 49 rheumatoid knees. Silicone injected into stiff, dry, grating knees which were the site of chronic arthritis did not promote better movement than did hydrocortisone alone. Hydrocortisone plus saline, however, appeared to be more effective than silicone or hydrocortisone alone in increasing movement in rheumatoid knees. The maximum increase in movement was found to occur three weeks after each of the three different injection preparations. Introduction Helal and Karadi (1968) reported excellent results in stiff, dry, grating joints after injection of silicone oil. Their study was uncontrolled, however, and for this reason it was decided to compare the results of silicone oil with hydrocortisone acetate injected into stiff knees.
Materials and Methods All patients admitted to the trial suffered from arthritis of the knees and were currently attending the department of rheumatology and physical medicine at the Middlesex Hospital. One group of patients appeared to have primary degenerative joint disease for which no underlying cause could be found. The second group had degenerative changes superimposed on rheumatoid disease. All patients had a history of pain and stiffness in the knees of at least 10 years' duration and all had received intra-articular hydrocortisone acetate in the past. The range of movement in knees included in this trial did not exceed 1000.
Each patient was asked if he or she would be willing to try the effect of a "new" injection and to attend the physiotherapy department to be given twice-weekly quadriceps exercises for six weeks following the injection X-ray films were taken before the injection and at the end of the assessment period six months later. arthritic knees and 34 (age range 44-79 years) with 55 rheumatoid knees were admitted to the trial. Each knee was numbered on entry to the trial, the right receiving the lower number when both knees were injected. After the initial assessment (by M.C. and either C.H. or S.W.), one of three injections was given by M.H.S. according to a random list known to him alone.
The three injections used were 10 ml. of silicone oil (M.S. 200/200 centistoke made by Midland Silicones Ltd.), 2 ml. (50 mg.) of hydrocortisone acetate, or 2 ml. of hydrocortisone acetate diluted with 10 ml. of normal saline. The latter was used in an attempt to match the bulk of the silicone oil injection. As the aim of this study was to find out only whether injections of silicone were any more effective than hydrocortisone, no placebo was used.
M.C. and either C.H. or S.W. performed initial baseline and subsequent assessments which were carried out weekly for six weeks and then at 12 and at 24 weeks after the injection. The relevant history and ciinical findings were noted on a detailed form. The range of movement in the knee was measured with a goniometer, and the amount of weight in pounds which could be lifted 10 times by the contracted quadriceps muscle was recorded on each occasion. The patient was asked whether the pain was better, worse, or the same.
Seventy-seven knees were admitted to the trial. Two patients with rheumatoid arthritis were withdrawn when they were admitted for an elective arthrodesis, one patient with rheumatoid arthritis severely affecting both knees was admitted to another hospital, and another rheumatoid patient was unable to complete the assessment period. The results, therefore, are based on a study of 71 knees, 22 with osteoarthritis and 49 with rheumatoid arthritis.
Results
The terminology used is that recommended by the American Academy of Orthopaedic Surgeons (1966) .
The mean of initial flexion in the 22 osteoarthritic knees was 92-7°(range 60°-1050), and the mean of initial extension loss was 16-90 (range 10°-35 0 ments in the knees allocated to the three treatment groups (silicone, hydrocortisone, or hydrocortisone plus saline). Mean changes in movement at the various assessment times are shown in Table I for the osteoarthritic knees and in Table  II for the rheumatoid knees. The mean change from the initial baseline assessment for extension, flexion, and total range in degrees is recorded. In addition the mean change in range is expressed as a percentage of the initial reading. With only eight, seven, and seven osteoarthritic knees in each of the treatment groups, changes need to be large in order to attain significance, but it will be seen that the largest differences occurred at three weeks. Similarly on the rheumatoid knees where there were only 17, 15, and 17 knees in each treatment group, large differences are required for significance. The largest difference occurred at the third week. In view of this, differences between the three treatment subgroups at the third week after injection were tested for significance. In the osteoarthritic knees differences were too small to attain statistical significar-e though they suggest that silicone had no advantage over the other two types of injection so far as increase in movement was concerned. The effect on mean range of movement in degrees and on percentage increase in range of hydrocortisone and hydrocortisone plus saline was very similar (0.9> P>0.8) at three weeks.
In rheumatoid knees hydrocortisone plus saline was significantly better than hydrocortisone alone for mean change in range (0-05>P >0.02) and for mean percentage change (0-02>P>0.01).
There was borderline significance in favour of hydrocortisone plus saline over hydrocortisone alone for change in extension (0-1>P>0.05) and a suggestion that hydrocortisone plus saline was also more effective than hydrocortisone alone as regards improving flexion in the rheumatoid knee (0.2>P>0.1).
Hydrocortisone plus saline was significantly better than silicone in promoting flexion (0-05>P>0-02) and slightly better (0.1>P>0.05) with regard to absolute change in range.
No real statistical difference could be shown between silicone and hydrocortisone, though the results appear to favour hydrocortisone.
There was no correlation between change in movement and change in quadriceps muscle strength. Eighteen of the 22 osteoarthritic and 42 of the 49 rheumatoid legs were able to lift progressively heavier weights throughout the assessment period. This improvement occurred equally between the three treatment groups and was thought to reflect the assiduity with 'which the exercises were practised at home.
No relationship could be found between change in movement and change in pain. Change in pain was similar in the three treatment groups. At three weeks 14 of the 22 osteoarthritic and 30 of the 49 rheumatoid knees were pronounced to be less painful. In no knee was there any change radiologically six months after injection, and we were unable to correlate improvement or the lack of it with the x-ray findings.
Only two patients, one of whom had received hydrocortisone and the other of whom had received silicone, had increased pain for 24 hours following the injection. No other side-effects were observed.
Discussion
Physiotherapy preceded by one of the three intra-articular injections-silicone, hydrocortisone acetate, or hydrocortisone plus saline-appears to increase the movement in stiff, dry, creaky knees which are the site of chronic arthritis. Silicone is not more effective than hydrocortisone acetate in osteoarthritic or in rheumatoid knees. In rheumatoid knees, however, hydrocortisone plus saline is significantly better than hydrocortisone alone or than silicone. The explanation of this finding may be that better penetration into the interstices of a chronic rheumatoid knee joint is obtained by increasing the volume of the anti-inflammatory substance. Further work is being done to confirm this.
The increase in movement was maximal at three weeks. Quadriceps strength was increased in most patients and the majority claimed less pain. The effect on pain was evenly distributed throughout the three treatment subgroups but did not correlate with objective findings.
Thirteen of the 22 osteoarthritic knees were judged to be less painful after the first week, but only 8 of the 13 (62%) had achieved a 100/, increase in range. At the third week only 10 out of 14 (71 0)) and at the twenty-fourth week only 5 out of 7 (71%/,) where less pain was claimed had a 100/% or more increase in range.
Of the 49 rheumatoid knees, 34 were less painful after the first week, but in only 21 of these (62%) was there an increase in range of 100/, or more. At three weeks only 20 out of 30 (67'X,) and at six months only 6 out of 16 (37-5%/,) where less pain was claimed had a similar increase in range.
It is thought that these findings are in keeping with the generally accepted theory that patients with chronic arthritis are placebo-reactors.
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